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(54) HELD EMISSION DEVICE PROVIDED WITH TRANSIENT CURRENT SOURCE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve response time of a field emission device and 
provide a display apparatus with high performance. 

SOLUTION: A field emission device 100 is constituted of an electron emitter 101 for 



radiating electrons, an extracting electrode 102 installed adjacent to the electron 
emitter 101, and an anode 103 for collecting some of the emitted electrons. The anode 
103 is installed in the terminal end in relation to the electron emitter 101. A transient 
current source 110 is connected between the electron emitter 101 and a standard 
potential 107 in an operative manner The transient current source 110 supplies a 
transient current to the electron emitter 101 and improves the response time of the 
field emission device to emit electrons from the electron emitter 101. A control input 
line 1 1 1 is connected to the transient current source 110 in an operative manner to 
supply an electric current control signal to the transient current source 1 10. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electron emitter for being field emission equipment (100) and emitting 
an electron (101), The extract electrode by which contiguity arrangement was carried 



out about said electron emitter (101) (102). The anode which is arranged about said 
electron emitter (101) at an end, and accumulates some of radiation electrons (103), It 
is the source (1 10) of the transient current combined possible [ actuation ] between 
said electron emitter (101) and a reference potential (107). What provides electron 
emitter (101) with the transient current to which this source (110) of the transient 
current improves the response time for radiation of the electron from the electron 
emitter (101) of said field emission equipment (100), And field emission equipment 
characterized by providing the control input line (111) which is combined with said 
source (1 10) of the transient current possible [ actuation ], and provides said source 
(1 10) of the transient current with a current control signal (100). 

[Claim 2] The extract electrode by which is field emission equipment and contiguity 
arrangement was carried out about the electron emitter for emitting an electron, and 
said electron emitter, The anode which accumulates some of electrons which have 
been arranged and were emitted to the end about said electron emitter. It is the 
source of the transient current which is combined with said electron emitter possible 
[ actuation ], and has transient-current equipment. What offers the transient current 
to said electron emitter so that the transient-current equipment of this source of the 
transient current may improve the response time of radiation of the electron from said 
electron emitter, And field emission equipment characterized by providing the control 
input line which is combined with said source of the transient current possible 
[ actuation ], and provides said source of the transient current with a current control 
signal. 

[Claim 3] The electron emitter for being an image display device by field emission 
equipment, and emitting an electron respectively, Some extract electrodes by which 
contiguity arrangement was carried out about this electron emitter, and two or more 
field emission equipments which have what is the anode of the electrons emitted 
including the cathode luminous layer arranged on it which accumulates some at least, 
and is arranged about said electron emitter at the end, Two or more sources of the 
transient current which offer the generation source as which the electron which 
should be combined possible [ actuation ] and should be respectively emitted by 
electron emitter between at least one electron emitter and reference potential was 
determined, And the image display device by the field emission equipment 
characterized by providing two or more control input lines which are respectively 
combined with one of said two or more of the sources of the transient current 
possible [ actuation ], and provide said two or more sources of the transient current 
with a current control signal. 

[Claim 4] The electron emitter for being field emission equipment (100) and emitting 
an electron (101). The extract electrode by which contiguity arrangement was carried 
out about said electron emitter (101) (102), The anode which accumulates some of 
electrons which have been arranged and were emitted to the end about said electron 



emitter (101) (103). The source of the transient current which provides said electron 
emitter (101) with the transient current which is combined possible [ actuation ] 
between said electron emitter (101) and a reference potential (107), and improves the 
response time for radiation of the electron from the electron emitter (1 01 ) of said field 
emission equipment (100) (110), The control input line which is combined with said 
source (1 10) of the transient current possible [ actuation ], and provides said source 
(110) of the transient current with a current control signal (111), And it is combined 
possible [ actuation ] between said electron emitter (101) and a reference potential 
(107). And it is the subordination voltage source (106) combined with said control 
input line (111) possible [ actuation ]. Field emission equipment characterized by said 
control input line (111) possessing what makes the both sides of said subordination 
voltage source (106) and said electron emitter (101) controllable to coincidence (100). 
[Claim 5] It is the control approach of the electron emission in field emission 
equipment. Electron emitter, It is arranged at an end about the extract electrode by 
which contiguity arrangement was carried out about this electron emitter, and said 
electron emitter. The anode of a radiation electron which accumulates some at least, 
And the phase of offering field emission equipment including the source of the 
transient current combined possible [ actuation ] between said electron emitter and a 
reference potential, and said source of the transient current are initialized. The 
control approach of the electron emission in the field emission equipment 
characterized by providing the phase of generating the transient current for emitting 
an electron from said electron emitter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally more specifically, this invention relates to the field 
emission equipment used as an image display device, concerning field emission 
equipment. 
[0002] 

[Description of the Prior Art] Current and field emission equipment (field emission 
devicesrFED) have an electron emission machine or electron emitter, and this electron 
emitter emits an electron in a vacuum field by the induction electric field near the 
front face of this electron emitter. Said electric field are realized by approaching 
electron emitter in many cases, preparing an extract electrode or a gate electrode, 
and applying potential suitable among them. Although the emitted electron is not 
necessarily so, they are collected with the anode usually arranged at the end. 



However, in many cases, field emission equipment is recognized as an electron 
emission machine equipped only with the related extract electrode. When field 
emission equipment is used as an electron source for a display, in order to realize a 
desirable display image, it is desirable to carry out the approach of controlling electron 
emission. For example, in order to offer an image on a visual screen, an electron is 
emitted to two or more each from some of field emission equipments in which the 
address is possible, or some of the arrays of the field emission equipment in which the 
address is separately possible. However, control of some parameters like [ the 
suitable control of field emission equipment with control of each field emission 
equipment inadequate not good now therefore is not possible, therefore ] the 
brightness which is each pixel or a pixel, lighting (turn-on), and putting out lights 
(turn-off) is made not good. 

[0003] By offering a selection electrical potential difference between the extract 
electrode of field emission equipment, and electron emitter, it is known that the 
electron emission from electron emitter will be specified by the electric field by which 
induction is carried out to the radial plane of electron emitter. The magnitude of the 
electric field to which induction of many elements is carried out, therefore electron 
emission are specified to the given electrical potential difference. The 1 st factor is the 
proximity of an extract electrode to electron emitter. As an extract electrode 
becomes close to electron emitter to a certain given impression extract electrical 
potential difference, the magnitude of the electric field by which induction is carried 
out becomes larger. The 2nd element relevant to hard flow to the magnitude of the 
electric field by which induction is carried out is the radius of curvature of electron 
emission structure or electron emitter. A sharp point, an edge, or the electron emitter 
formed as a cone gives high electric-field enhancement near the radiation chip 
including the geometric discontinuity field which has very small radius of curvature. 
Since these factors give fluctuation to each field emission equipment of the 
electrical-potential-difference release installation of the array of arbitration, it is not 
practical by adjusting the extract electrical potential difference or gate voltage 
between a gate electrode and electron emitter to perform radiation control. That is, 
the electron emission from the electron emitter of two field emission equipments of 
arbitration [ in / in an artificer / the array of field emission equipment ] found out 
becoming less the same by fluctuation on manufacture. In order that an artificer might 
compensate these and other fluctuation again, that is complicated and it is not 
desirable, either found out the approach by which current use is carried out. 
[0004] Another Prior art currently used in the attempt for performing electron 
emission control from field emission equipment is a thing controllable to the electron 
emitter of each field emission equipment of the array of field emission equipment for 
which certain or the determined current source (determined) is offered. It is not 
necessary to take the fluctuation on manufacture into consideration, and that is 



because the required value of arbitration is taken in order to transmit the current as 
which the electrical potential difference between an extract electrode and electron 
emitter was determined (within the limit specified according to an attendant voltage 
source) by providing each field emission equipment with the determined controllable 
current source. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the technique of the determined 
traditional controllable current source raises the fault which prevents that the desired 
engine performance is attained. For example, each field emission equipment (FED) 
which has electron emitter has the capacity for which it is required that FED which 
corresponds in relation to it should emit an electron and which must be charged for 
every time amount. It is required that the controlled current source should generally 
offer a different current to each electron emitter of two or more FED which can be set 
to the array of FED since gray scale capacity is performed for image display. The 
demand of low electron emission is imposed on FED corresponding to the location 
which is the pixel expected for image display luminous intensity to be low, and it 
follows, and the determined low current source is required from the controlled related 
current source which was determined. Time amount required to charge the capacity 
relevant to the electron emitter of FED of arbitration is the function of the greatest 
available current to this capacity partially. Therefore, the controlled traditional 
decision current source which offers suitable current level required for desirable low 
FED radiation level does not offer a suitable current required to charge the capacity 
related in the address time amount over the pixel. 

[0006] Furthermore, a gray scale is attained by distinguishable different current level 
in the application which uses a controllable deterministic current source. Therefore, 
related FED emitter capacitance must charge different level to each controlled 
deterministic current level. Probably, this electrical potential difference will be easily 
clear, when it takes that a corresponding value must be taken into consideration, that 
the consistency of this of a radiation current is the function of the electrical potential 
difference between a gate electrode and electron emitter, and in order [ or it was 
specified, ] to offer a deterministic current. That is, the high current corresponding to 
a high intensity level requires an electrical potential difference higher than the case of 
the low current corresponding to a low intensity level. Fluctuation of the current 
which charges the capacity related can use for this radiation and instantaneous brings 
a result from which a difference nonpermissible in the charging time of the electron 
emitter current as which versatility is required is brought about, and the electron 
emission characteristic in each electron emitter of the array of FED differs. Therefore, 
the fluctuation which restricts being unable to approve and using this approach of 
operation to an image display device is brought about. 

[0007] Therefore, the need for the method of conquering some at least and field 



emission equipment of these faults, and a control circuit exists. 
[0008] 

[Means for Solving the Problem] In the field emission equipment (100) concerning this 
invention The extract electrode by which contiguity arrangement was carried out 
about the electron emitter (101) for emitting an electron, and said electron emitter 
(101) (102), The anode which is arranged about said electron emitter (101) at an end, 
and accumulates some of radiation electrons (103), It is the source (110) of the 
transient current combined possible [ actuation ] between said electron emitter (101) 
and a reference potential (107). What provides electron emitter (101) with the 
transient current to which this source (110) of the transient current improves the 
response time for radiation of the electron from the electron emitter (101) of said field 
emission equipment (100), And it is combined with said source (110) of the transient 
current possible [ actuation ], and the control input line (111) which offers a current 
control signal is prepared in said source (1 10) of the transient current. 
[0009] In the field emission equipment concerning another mode of this invention The 
extract electrode by which contiguity arrangement was carried out about the electron 
emitter for emitting an electron, and said electron emitter, The anode which 
accumulates some of electrons which have been arranged and were emitted to the 
end about said electron emitter, It is the source of the transient current which is 
combined with said electron emitter possible [ actuation ], and has transient-current 
equipment. The transient-current equipment of this source of the transient current is 
combined with the thing which offers the transient current to said electron emitter, 
and said source of the transient current possible [ actuation ] so that the response 
time of radiation of the electron from said electron emitter may be improved, and the 
control input line which provides said source of the transient current with a current 
control signal is prepared. 

[0010] Moreover, it sets to the image display device by the field emission equipment 
concerning this invention. Some extract electrodes by which contiguity arrangement 
was carried out about the electron emitter for emitting an electron respectively, and 
this electron emitter Two or more field emission equipments which have what is the 
anode of the electrons emitted including the cathode luminous layer arranged on it 
which accumulates some at least, and is arranged about said electron emitter at the 
end. Two or more sources of the transient current which offer the generation source 
as which the electron which should be combined possible [ actuation ] and should be 
respectively emitted by electron emitter between at least one electron emitter and 
reference potential was determined. And it is respectively combined with one of said 
two or more of the sources of the transient current possible [ actuation ], and two or 
more control input lines which offer a current control signal are prepared in said two 
or more sources of the transient current. 

[0011] In the field emission equipment (100) concerning still more nearly another 



mode of this invention The extract electrode by which contiguity arrangement was 
carried out about the electron emitter (101) for emitting an electron, and said electron 
emitter (101) (102). The anode which accumulates some of electrons which have been 
arranged and were emitted to the end about said electron emitter (101) (103). The 
source of the transient current which provides said electron emitter (101) with the 
transient current which is combined possible [ actuation ] between said electron 
emitter (101) and a reference potential (107), and improves the response time for 
radiation of the electron from the electron emitter (101) of said field emission 
equipment (100) (1 10), The control input line which is combined with said source (1 10) 
of the transient current possible [ actuation ], and provides said source (1 10) of the 
transient current with a current control signal (11 IX And it is combined possible 
[ actuation ] between said electron emitter (101) and a reference potential (107). And 
it is the subordination voltage source (106) combined with said control input line (111) 
possible [ actuation ]. and that to which said control input line (111) makes 
controllable the both sides of said subordination voltage source (106) and said 
electron emitter (101) at coincidence is prepared. 

[0012] Moreover, it sets to the control approach of the electron emission in the field 
emission equipment concerning this invention. It is arranged at an end about the 
extract electrode by which contiguity arrangement was carried out about electron 
emitter and this electron emitter, and said electron emitter. The anode of a radiation 
electron which accumulates some at least. And the phase of offering field emission 
equipment including the source of the transient current combined possible 
[ actuation ] between said electron emitter and a reference potential, and said source 
of the transient current are initialized, and the phase of generating the transient 
current for emitting an electron from said electron emitter is included. 
[0013] 

[Embodiment of the Invention] Drawing 1 is the rough expression of the field emission 
equipment 100 with which it is expressed with a dotted-line box, and this field 
emission equipment 100 includes electron emitter 101, an extract electrode or the 
gate electrode 102, an anode 103, the source 110 of the transient current, the 
sources 104 and 105 of external supply voltage, a reference potential 107 and 
subordination, or the follower voltage source (dependent voltage source) 1 06. In the 
physical operation gestalt of field emission equipment, the extract electrode 102 is 
the symmetry substantially to the circumference around the radius which is 
approached and arranged about electron emitter 101. and has been related with 
electron emitter 101. An anode 103 is arranged about electron emitter 101 at an end. 
and the rough expression of drawing 1 is further shown as a sectional view in this case. 
[0014] Between the extract electrode 102 and the anode 103, and the reference 
potential 107. it is combined possible [ actuation ] and the sources 104 and 105 of 
external supply voltage are shown, respectively, between electron emitter 101 and a 



reference potential 107, it is combined possible [ actuation ] and the subordination 
voltage source 106 is shown. Furthermore, it is combined with the control input line 
1 1 1 possible [ actuation ], and the source 106 of subordination potential is controlled 
by this control input line 111, and the control signal (an unit or plurality) in the control 
input line 111 enables it to control the subordination voltage source 106 and the 
source 1 1 1 of the transient current by it to coincidence. Generally, said control signal 
(an unit or plurality) offers current persistence time information or an Input signal, for 
example, a television signal, a computer status signal, and others externally. 
[0015] As a practical thing for this invention, the connection which can operate the 
1st and 2nd sources 104 and 105 of external supply voltage and the subordination 
voltage source 106 is shown are carried out to the gate electrode 102, an anode 103, 
and an emitter 101, and is shown in a reference potential like grand criteria as what is 
combined possible [ actuation ]. and is combined in this case possible [ the actuation 
to a reference potential ] also for the source 110 of the transient current, respectively. 
[0016] Actuation of field emission equipment 100 is performed by providing the 
extract electrode 102 with the suitable electrical potential difference offered 
according to the 1st external supply power source 104 combined possible [ actuation ], 
and offering an electronic current from the source 1 10 of the transient current. For 
example, the electrical potential difference between the extract electrode 102 and a 
reference potential can be made into the range of 5.0 to 200.0 volts. Induction of the 
electric field is carried out to the front face of electron emitter 101 by the power 
source 104 added to the extract electrode 102, and this produces the electron 
emission from electron emitter 101 according to it. When a suitable electrical potential 
difference which is impressed according to the 2nd power source 105 combined 
possible [ said actuation ] is applied to an anode 103, some radiation electrons are 
brought together in an anode 103 at least. For example, the electrical potential 
difference between an anode 103 and a reference potential can be made into the 
range of 5.0 to 20.000.0 volt. 

[0017] However, while the radiation electron current or electron emission is changed 
with sufficient convenience by the modulation of the electrical potential difference 
applied to an extract electrode, fluctuation of a physical implementation object 
eliminates this modulation as an effective approach of controlling electron emission. 
Furthermore, he will not be further willing for the unsuitable repeatability to other 
things [ equipment / one / field emission ] for fluctuation of a manufacture process, 
therefore using conventional arrayHike field emission equipment needs this invention. 
[0018] In this invention, the source 110 of the transient current is combined possible 
[ actuation ] between the electron emitter 101 of field emission equipment 100, and a 
reference potential 1 07. The source 1 1 0 of the transient current is the network of the 
electronic element which provides electron emitter 101 with the current pulse or the 
transient current of the short persistence time, as shown in drawing 2 - drawing 4 . 



Furthermore, generally the source 1 10 of the transient current has the current value 
in which two acjjustments are possible, and the persistence time value in which two 
adjustments are possible. Generally the current value which can adjust the 1st, and 
the persistence time value which can adjust the 1st correspond to the parts 202.203 
and 204 to a graph 201. The current value which can adjust the 1st is set to the high 
value which reaches the range of 1E-4-1E-1 A so that a graph 201 may see. The 
desirable range is 1E-2 A from 1E-3, nominal value is 3E-3 A, said 1st persistence 
time amounts to 10E-8 to 10 E-4 seconds, the desirable range is 10E-7 to 10 E-5 
seconds, and nominal value is 1 E-6 seconds. Therefore, parts 202,203 and 204 are 
generated. 

[0019] The input signal transmitted by the control input line 111 which controls the 
source 110 of the transient current possible [ actuation ] may be a voltage signal, or 
may be a current signal. As an example, to be shown in the 
electrical-potential-difference pair time amount plot 114, the voltage signal which 
combines the control input line 111 with the source 110 of the transient current 
possible [ actuation ] is shown, and the source 110 of the transient current is 
controlled by this. Or the current which provides the source 110 of the transient 
current with current persistence time information is shown so that the current pair 
time amount plot 116 may show. It should be understood that the subordination 
voltage source 106 is also combined possible [ actuation ] in the both sides of an 
electrical potential difference and a current signal. By combining persistence time 
information with the control input line 111, the source 1 10 of the transient current is 
effectively made into on-mode, and as shown in drawing 2 - drawing 5 , the fixed 
current following a big current pulse and big it is transmitted to electron emitter 101. 
Therefore, it can change to the electrical potential difference corresponding to the 
fixed current value or Imax value which follows a current pulse with the high electrical 
potential difference between the gate electrode 102 and electron emitter 101 by said 
high current pulse quickly. Electron emitter 101 emits an electron more quickly than 
the case where it is used next in order only for a fixed current like Imax to make 
electron emission start. Furthermore, by offering a high current pulse, the capacity 
relevant to other electro-technical elements of electron emitter 101 and field 
emission equipment 100 is conquered, real-time electron emission becomes possible, 
therefore the real-time current rise in an anode is attained. 

[0020] Drawing 2 - drawing 5 are graphic representation by 1 operation gestalt of this 
invention which shows the current of the source of the transient current to time 
amount, anode current, the output impedance of a subordination voltage source, and 
the relation of a control signal (an unit or plurality). Drawing 2 should understand that 
express the same time amount, namely, ton of drawing 2 - drawing 5 corresponds to 
the same time amount, and toff of drawing 2 - drawing 5 corresponds to the same 
time amount similarly. 



[0021] Drawing 2 shows the graph 201 of the value of a time amount pair current 
source. Generally, a graph 201 is classifiable into some parts like parts 202-206. A 
part 202 corresponds, when the source 110 of the transient current provides electron 
emitter 101 with a current in To first and emits an electron from electron emitter 101 
by it. The value of a current source increases quickly in the part 202 which shows the 
transient-current part of a graph 201. Between this time amount, said big current 
value conquers the capacity relevant to electron emitter 101 quickly, and provides an 
anode 103 with the sharp current which starts by it. After the transient current or a 
part 202 is completed, it is shown that a current value decreases a part 204 to the 
Imax value in a part 205. Furthermore, parts 203 and 205 show the adjustment 
possible value of the source 110 of the transient current. For example, a part 203 
expresses the height of the current received from the source 110 of the transient 
current or an amount, and the distance in alignment with a time-axis. Imax is a current 
value which holds the current between long periods to the value until the source 110 
of the transient current goes a current into a part 206. Generally Imax is a current 
value with which desired electron emission is held. The part 206 shows the turn-ofF of 
a current, therefore the part 206 shows attenuation of the current sent to the emitter 
101 in time amount toff, and the turn-off of the field emission equipment 100 is 
carried out. 

[0022] Drawing 3 shows the graph 301 of the anode current measured in the time 
amount pair anode 103. Generally, a graph 301 is classifiable into some parts like parts 
302-304. It should be understood that Imax or maximum current shown in drawing 2 

drawing 3 is essentially the same value. 
[0023] A part 302 starts into a part 303 from To quickly, and a part 303 is uniformly 
held between a certain time amount. The part 304 shows that anode current declines, 
when the turn-off of time amount Toff or the field emission equipment is carried out. 
An anode current value forms the square wave function shown in a part 302,303,304 
by offering the transient current expressed by the part 203 of drawing 2 so that 
drawing 3 may see. Furthermore, as shown in drawing 2 . by providing electron emitter 
101 with initial current 203. the anode current shown in drawing 3 brings a result with 
the part 302 which goes up quickly to a part 303, and a part 303 is held at Imax until it 
reaches a part 304. Therefore, the persistence time of a part 303 is controlled 
according to an individual in order to perform a time amount modulation. By having a 
turn-on and the part 303 which can be turned off for each individual, the control by 
which the emission electron from electron emitter 101 has been improved is attained, 
and the modulation by the time amount of field emission equipment 100 is enabled by 
it. 

[0024] Drawing 4 shows the graph 401 of the time amount pair output impedance to 
the subordination voltage source 106 and electron emitter 101. Generally, a graph 401 
is classifiable into a part of whether to go like parts 402-404. 



[0025] A part 402 goes up from To keenly to a part 403, and increases the value of an 
output impedance by it so that it may see in drawing 4 . A part 403 shows the 
constant value which amounts to ten E7 to 10E11 ohms, and the desirable range is 
one E8 to 1E10 ohms, and nominal value is one E9 ohms. The output impedance of the 
constant value from the subordination voltage source 106 essentially separates the 
subordination voltage source 106 from electron emitter 101 and the source 1 10 of the 
transient current, and removes the effect to actuation of the source 110 of the 
transient current, and electron emitter 101 by it. It is shown that a part 404 falls to the 
value which has an impedance when the turn-off of the field emission equipment 100 
is carried out. Between actuation of field emission equipment 100, the impedance from 
the subordination voltage source 106 regulates the rate (rapidity of non-electron 
emission) of the non-electron emission in Toff by discharging the capacity of electron 
emitter 101, therefore the time amount of the turn-off of field emission equipment 100 
is shortened. When the source 110 of the transient current is ON, as the 
subordination voltage source 106 becomes off and it is shown to drawing 3 by by 
[ the ] combining the source 1 10 of the transient current, and a subordination voltage 
source with juxtaposition so that it may become reverse,-izing of the anode current 
can be carried out [ pulse ] according to an individual. Therefore, an anode 103 can be 
modulated in order to control brightness. 

[0026] Drawing 5 shows the graph 501 of the control signal drawn along control signal 
Rhine 111. Generally, a graph 501 is classifiable into some parts like parts 502-504. 
[0027] A part 502 goes up from To keenly to a part 503, and it is shown that a control 
signal exists on a control line 111 by it so that drawing 5 may see. It enables it to hold 
a part 503 uniformly, as it is held at the fixed level between the electron emission from 
electron emitter 101, therefore anode current is shown by the part 303. By initializing 
a control signal in control signal Rhine 111, many events can be seen occur in 
coincidence. For example, initialization to the high condition of the control signal on a 
control line 1 1 1 combines the source 111 of the transient current, and the 
subordination voltage source 106 possible [ actuation ], by it, when the source 1 10 of 
the transient current is ON, it has an output impedance with the high subordination 
voltage source 106, therefore it can be prevented from having any effect to electron 
emitter 101 and the source 1 10 of the transient current. Or by initializing the control 
signal on a control line 111 to a low state, the source 1 10 of the transient current and 
the subordination voltage source 106 are combined possible [ actuation ], when the 
source 110 of the transient current is off, it is made for the subordination voltage 
source 106 to be in a low impedance condition, and the turn-off of the electron 
emitter 101 is carried out by it with it. This enables control by which anode current 
has been improved, namely, parts 302 and 304 become perpendicular. A part 504 
shows attenuation of a control signal. 

[0028] Next, reference of drawing 6 shows the image display device by the field 



emission equipment concerning this invention. The array or two or more field emission 
equipments with which it is expressed in the dottedHine box named by 660 are shown, 
and those each is prepared in order to energize or operate some anodes 606 
alternatively. The extract electrode with which contiguity arrangement of each field 
emission equipment of two or more of said field emission equipments 660 was carried 
out interconnects so that the lines (rows) 604 and 606 of the extract electrode of the 
field emission equipment 660 which interconnected may be formed. The electron 
emitters 607 and 608 of two or more of said field emission equipments 660 
interconnect alternatively so that the trains (columns) 609,610,611 and 612 
corresponding to the emitter 607 of the field emission equipment 660 which 
interconnected may be formed. Two or more sources 625,626.627 and 628 of the 
transient current are combined possible [ actuation ] between each of each one train 
of two or more of said trains 609,610,61 1 and 612, and a reference potential. Two or 
more subordination voltage sources 621,622,623 and 624 are combined possible 
[ each of each source 625-628 of the transient current, and actuation ]. Each of two 
or more lines 604 and 605 of an extract electrode is combined with one output in two 
or more outputs 616 of a switch 602 possible [ actuation ]. A switch 602 between the 
input 630 of a switch 602, and a reference potential It is prepared in order to enable 
alternatively one line in two or more lines 604 and 605 of an extract electrode by 
combining with the line which had the enable signal means 603 combined possible 
[ actuation ] chosen possible [ actuation ]. The control input line of two or more 
control input lines 640,641,642 and 643 is combined with them possible [ actuation ], 
and as for each of two or more of said sources 625,626,627 and 628 of the transient 
current, a control signal is supplied in order to make alternatively into on-mode the 
source of the transient current combined with these two or more control input lines 
640,641,642 and 643. The persistence time in the on-mode of the source of the 
transient current is determined by the control signal combined possible [ said 
actuation ]. 

[0029] Electron emission is produced from the field emission equipment 
corresponding to the line as which it was chosen of said two or more lines 604 and 605 
of said two or more field emission equipments 660, or the extract electrodes. Each 
field emission equipment in the line as which it was chosen of the arrays 660 emits the 
electron current which is substantially the same and is determined as the thing of the 
field emission equipment of others respectively of the selected line by each of said 
source of the transient current. Thus, fluctuation of the engine performance produced 
by the inequality of manufacture and an ingredient is removed by operating an image 
display device. The emitted electrons are collected with the priority to the anode 606 
arranged at the end. and this anode contains the layer of the cathode luminescent 
material (cathodoluminescent material) 670 substantially arranged on the transparent 
visual screen 680 at least to an image display device under consideration. The 



external supply power source 620 applies a suction electrical potential difference to 
an anode 606, in order to be combined possible [ actuation ] between an anode 606 
and a reference potential and to enable electronic accumulation. 
[0030] An anode 606 includes two or more fields 650,651.652,653 and 654. Fields 
650.651,652 and 653 relate to the field emission equipment recognized as what 
interconnected possible [ actuation ] through the extract electrode which is chosen 
by the switching means 602, and is combined with the enable signal means 603 
possible [ actuation ], and is shown, which constitutes the line of the extract 
electrode 604, and which interconnected. Each field emission equipment of the 
extract electrode 604 of the selected line emits the same electron current 
substantially with what is determined by the source of the transient current where the 
persistence time determined by the persistence time of the control signal input to 
each the input line of each control between each accompanies. 

[0031] For example, the field emission equipment relevant to the selected extract 
electrode 605 and the selected source 625 of the transient current of a line emits the 
electron corresponding to the desirable electron current determined by the source 
625 of the transient current between the time amount in the on-mode in which it is 
determined by the control signal by which the source 625 of the transient current was 
combined with the control input line 624. The emitted electron is excited to the 
luminous intensity of the request which it was brought [ request ] together in the 
anode 606 in a field 650, and had the cathode luminescent material 670 shown. The 
extract electrode 605 and the field emission equipment relevant to the line of the 
source 626 of the transient current will emit the electron corresponding to the 
desirable electron current determined by the source 626 of the transient current 
again during the period which has the source 626 of the transient current determined 
by the control signal combined with the control input line 641 in on-mode. The field 
emission equipment relevant to a line 605 and each source 627 and 628 of the 
transient current is also emitted between the time amount according to the period 
specified by the control signal to which the electron corresponding to said desirable 
electron current is similarly supplied by each control input lines 642 and 643. 
[0032] The luminous intensity of one field in two or more fields 650,651.652 and 653 of 
an anode 606 is because it provides substantially the related field emission equipment 
combined possible [ it actuation ] for each of the sources 625.626,627 and 628 of the 
transient current in relation to the period of the controlled excitation by the direct 
radiation electron with the same electron current. Furthermore, a field 650 offers 
luminous intensity higher than a field 651, and offers luminous intensity lower than a 
field 652, and correlates this with the persistence time of the control signal in each of 
a related control input line. The control signal which is the persistence time longer 
than the control signal supplied to the control input line 641, and is supplied to the 
control input line 640 of the persistence time shorter than the control signal supplied 



to the control input line 642 generates the luminous intensity higher than a field 651 to 
a field 650, and lower luminous intensity is produced in a field 653 rather than a field 
651. 

[0033] Although it is shown that drawing 6 has single field emission equipment which 
excites or operates the corresponding field in an anode 606 in each intersection of a 
line 604,605 and trains 609,610,611 and 612, the pixel or pixel of each anode can be 
operated with two or more field emission equipments, and these two or more field 
emission equipments will be expressed by single rough each of said intersection 
expression in that case. 

[0034] Although the specific operation gestalt of this invention was shown and it was 
explained, this contractor can accomplish correction and an improvement further. 
Therefore, I think that this invention covers all modification that is not limited to the 
shown specific gestalt and does not separate from the pneuma and the range of this 
invention by the attached claim. 
[0035] 

[Effect of the Invention] As mentioned above, it should be understood that the new 
equipment and the new approach for controlling field emission equipment were offered. 
This approach and equipment make possible the response time when field emission 
equipment was strengthened. Moreover, this invention can attain more nearly 
individual (discrete) anode current. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] A voltage source and the source of the transient current are the rough 
explanatory views showing the field emission equipment combined possible 
[ actuation ]. 

[Drawing 2] It is the graph which shows the relation of the current of the source of the 
transient current to time amount. 

[Drawing 3] It is the graph which shows the relation of the anode current to time 
amount. 

[Drawing 4] It is the graph which shows the relation of the output impedance of the 
subordination voltage source over time amount. 

[Drawing 5] It is the graph which shows the relation of the control signal over time 
amount. 

[Drawing 6] It is the rough explanatory view showing the image display device 
concerning 1 operation gestalt of this invention. 
[Description of Notations] 



100 Field Emission Equipment 

101 Electron Emitter 

102 Gate Electrode 

103 Anode 

104,105 External supply power source 

106 Subordination Voltage Source 

107 Reference Potential 
1 1 1 Control Input Line 

660 Array of Field Emission Equipment 

602 Switch 

603 Enable Signal Means 

604,605 Line of an extract electrode 
606 Anode 

607.608 Electron emitter 

609,610,611,612 Train of field emission equipment 
616 Output of Switch 602 
620 External Power 

621,622,623,624 Subordination voltage source 
625,626,627,628 Source of the transient current 
640,641,642,643 Control input line 
650 651,652,653,654 Field of an anode 
670 Cathode Luminescent Material 
680 Visual Screen 
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ctic^o. 03fc^$n5ry-F«i5S«ai54i'3 0 3 

'Ni:Si3$tc±#-rsgp^3 0 2^ito^^i:^ti. gp^j- 
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3 0 3 «gp^3 0 4 icim-r^^v I m a X icm^-^n 

[0 0 2 4] la 4 fAfSWlEi^. 1 0 6 fc<i:t>"m?Ji5 

<v^ 1 0 1 {cM-r^B#p^>t^(±i:'3'<>'ti°— ^vxoy^^ 

4 0 1 ^^fo —m^. ^^yA 0 1 gP^4 0 2~ 

4 0 4(DJ:5^, V^<*^tDgP^{cE^-e^So 

[0 0 2 5] 0 4 {cfeV^TM.?)n?)«fc'5{c. gP:fa''4 0 2 
t±T o:<)^e.g|553M 0 3^i:ii<±#L. ^ntCcfcoTffi 

:'3-('yif-^~>'X(Dffi^tg:^-r^o gP:a-4 o 3« i o E 
7~1 OE 1 ^{B^&^L, Jif * LV^ 

iliBHti 1 E 8~ 1 E 1 0^-KX'tbK>. ti^-D<ik^mt 1 

s-y^jf 1 0 1 ^^ximmmMi i o*^?)^o^l. =t 

nK^-DX^^WMMWi 1 0:j3d:t>'«?x5>v^' 1 0 1 

Sfil 0 0A^:?->^-7^nfci:#(Cl'>'l:f-^'">;^>*'« 

?x^'y^ 1 0 1 (Onm^WM-t^^t.Ki:K>l off 
\Z^^f^tm'?-WLm(Omm (rapidity of 
non — electron emission) ^MS^J 

[0 0 2 6] lasti. umm^'7^y\ i uc^^otw 

t>-^nm\mm^(Df^y 5 0 1 ^s^-To -istc. 

5 0 U±, gp^"- 502 — 504 iOJ; V^< O^^cDgP 

[0 0 2 7] ms\cn.^n^^r)\^. ^^sozitT ^ 
A^?.gp^5 0 3'\tifj<±#L. ^nKx^xmm'7-( 
VI 1 1 ±tcMWi-^*''#is-rsjii;^^-ro gi553-5o 

3«^?x^-y^ 1 0 ltf^ib(Om.=?-1km(Dm—-&\y^)\^ 
(c^Jt^n. Lrc*^oTT/-Kmij5i*^gP^3 0 3tcj; 

0 6^i6{tRr^fc^-&L. =tn\c^-:>xwsmMm \ 1 



t?-^:xX^^L> Lfcti^^X. «?x^>y:Jf 1 0 1 *3 
J:t>"iiMJ5tlj!l 1 1 0{cMLf5l?.O^#*.itfc^U^«fc5 

iig 1 1 0 is^wmn&m 1 0 e >&iiitRr^fc^-a-u. 

^n{cJ:oTjgM?)Sillgi 1 0*^*-7T'feS^-&{ct^JS 

mj£j!?.l 0 6*Mg^>t°— ^f'>xm^fcfei,c!;^lcL. 

=tn\z^-z>xm^:r.^-j^ \ 0 i^^—y^y-t^o n 

[0 0 2 8] i^icia6^#B^-r^i:. :^mmz{%^^n 
nwL\i^wm.^^^^mmwf^^m.ff^^s-^nxh^^. eeo 
x^\i^ir ib ntc^w -y ^ X xmti tn^. T u-r s 

itry- K 6 0 60— gi5^MiRWt{^^*fc{±ft»)?-<± 

e o<Dmtiimm(D'n (row 

s) 6 0 4*3J:t?6 0 6^}^^-rSJ:5{ctiSigigE^n 
TV^So fluSa?SISOttl?Si(i±iSH 6 6 0 0«?x5 -y ^ 
607*3d;t5 608 t±MM^nfc«WSJffiSB6 6 
0 COXS -y 6 0 7 {C^fJES-r ^ JiJ (columns) 6 
0 9. 6 10. 6 1 1 *3j;t?6 1 2%fl^fig-ri>i;^{C]l 

nmcmmmm-^nxh^^o mmcomBLmmme 2 5. 

626. 627*3<i;tf628 *^iuiB?I^O?IJ 6 0 9. 6 
10. 6 1 l*5j;t>"6 1 2 O^n^'n© 1 OCD^iJcO^^ 

"^MMS-W. 621. 622, 623*3<J;t>*624 jb^^tl 
^n<Dj@?g«i5ftilg 6 2 5-6 2 8 fciftf^RlftllCig 

-a-^nrv^^o attiMc»M^©tf 6 o 4*5cfeo-'6 o 5 

©^'f^tiX-r >y^6 0 2(Dm^(Dliit) 6 1 6©rtO 1 O 

om;'](e»){^Rrtg(cig-&$n. -y ^ e o 2 ttx-i' -y 
^6 0 2 oAti 6 3 0 tmmn&.tcorsicwji'^^miz^ 
^■^nrc-f^-zfjiym^^me 0 3^s#^$nfc?f{-»i 
{tRit6{cjs-a-r^ c t {c J: Dttmm^£ow<DfT 6 0 4 

*3J;t>"6 0 SCDF^CD 1 'D(D^il^m^mc^ ^-^—yjiyt ^ 

fcibicmi'^^nx\^^^o mm^coMmmmme 2 5. 

6 2 6. 6 2 7fe«fctf 6 2 8<D^>{?«^ne>tCltlS(D$iJ 
PA:'3'7'1'>'6 4 0. 6 4 1. 6 4 2*3<i:t/6 4 3<7D3iiJ 

WXt}^^y6 4 0, 6 4 1. 6 4 2:}3J;(lf 6 4 3{C{± 

mmrsimmhi'^wici^'^-^tircmmm^K^^x^ 
[0 0 2 9] m^mmimmm^comnm.mmm6 e 0 

«DF«9©|fiie^S^<^)ff 6 0 4 *5d;t;6 0 5 */c:{ittttl«<S 
5o T W 6 6 0«DF«3<^)M»?5nfcfTrt©=&>«?©«WSj{ 
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^mcmm-^tircTy- f e o e izm^micmnb^n. 

•^rtrcf^m^ytUU (cathodoluminesc 
ent material) 67 OCOM^^tSo 9^^^ 

6 2 0 itry- F 6 0 6 ^j^xsmmmiiLomic^ 

- F 6 0 6 tcnS?l«EE%Aax.?)o 
[0 0 3 0] Zy-F6 0 6(i?I^cDM^6 5 0, 6 5 
1. 6 5 2, 6 5 343J;C?6 5 4^#tyo *bRM6 5 0. 
6 5 1. 6 5 2teJ;t>*6 5 X-r'y^>^^©6 0 

2icJ;oT®JR$n;^^o-Y:t-.-:^;PfS^#l§6 0 SlcW] 

jIltv^^o aiRsn/ctfottm«®6 0 4<d#^cd« 

mm cw^nm^tkm-r^o 
[0 0 3 1 ] siR^nfciTcoamMe o 5*3 

mi5Sl?l?,6 2 5{cJ;oT?^^$n^^ifSLV^«?mgii{cjit 
fSf^. «?^j®jg«M?li6 2 5*W«lA;^I^-r^6 2 

{c^ott^TZ-Fe 0 6^c^4{)?.nlS^lfg^#*^^6 7 0 
^^x^nfcFifMco^jetcM-r^o fl&ffimii6 0 5j3<fe 
t>*3©igsjjsiiS6 2 6ofTicMS-rsai?*5jm^Has 

«j5^ffc^fE;-rs. m^^&Sfj^x^^-r^e 4 1 tcis-a-* 

nrcMffllM^tc,i;oT?^^$n^ig}S«M6 2 6*^* 

is^zf^ti'erKDT&mw.wme 2 7*3j:t;6 2 sicm^ 

■r§®^^^^<7:)$'r<®A;'j^'r>6 4 2*3j;t>'6 4 Stc 

[003 2] Ty-F6 0 6©^IS©^15S6 5 0. 65 

1. 6 5 2j5j;t>*6 5 3(DF*30 1 OCDfaig^cD^jatiilg^ 

25, 626. 627 *5j;r>' 6 2 8 CD^>«7 



LTt/^^o mmxti'y^ye, 4 1 izm^-^n^mmm^ 

ck 0 fefti/^it^^F^cD*^-o$iJtaiA:^i^-f' > 6 4 2 {cm 

6 4 0{cM*&^n*S'J®M^«mi§lc6 5 1 <k0fefgl^6 

5 0{ciSv^^jSF>&3fefi5cL. *^oM^6 5 1 <fc0fefaJ§lc6 

5 3fC*3V^TJ;D|gl^^ja^±i;^f-tt^o 

[0 0 3 3] lll6t±tT6 0 4. 6 0 5*3ckt?JiJ6 0 9. 

6 10. 6 1 1^0^:0*6 1 2 0^3^MgPtcTy— F6 0 

mmiircit\:f:^-t;iitmm.(DmnWitii mm j; o t ft kj 
(DmMiimmzisi^f^m-oiimmmmiz ^^xm 
[0 0 3 4] ^mM(Dwm(Dmmmmti^^^zrLti-^'Dmm 

}c J; o T il OMB^ cDffl?^ *3 J: tflE H e. Hn § c: t 
V > f'^T <D^M^ "5— ^ t> O i: 5 o 
[0 0 3 5] 

SUW^ (discrete) T/- Ftt}5tl*^afi5cnrB6T' 

[ia®®f®*^l5iW] 

[0 1 ] mE.M^^rymmmm.mtimi'f'simicm'^-zri 
rcm^ntamm^mirmvi&^mmmxh^o 

[133] ^P^fCj>f-r STy-F«j5S!OK^^^-ry^7 

[13 4] mf^\z^-r^umnsM(o^fi^y\^—^y7. 

[13 5] BfHfC^^-rS^Jtiim^OM^^^f ^^v7T'fe 

So 

[0 6] :*:fg0^cD-^Sfiff^^lc<l*D5iiif^^S^gS^5^ 
[?^^«DUiB^] 

1 0 0 m.m-m&.^w 

1 0 1 tt^xS -y 
1 0 2 y— h«gi 
1 0 3 Ty— F 

1 0 4. 1 0 5 9v^mBmM 
1 0 6 

1 0 7 SipSffi 
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1 1 1 U&KtJ^^y 

6 6 0 nmmmm<D7u-( 

6 0 2 X-Y-y^^ 

6 0 3 '{^-•/jvm^^m. 
6 0 4. 6 0 5 mmmmcDn 

60 6 Ty-K 

6 0 7. 6 0 8 m^J^^-y^ 

609. 610. 611. 612 

6 16 X^^y^eO 2(Dmtl 



6 2 0 n^nm 

621. 62 2. 623. 624 

625, 626, 627. 628 

64 0. 641. 642. 643 

65 0, 651, 652, 65 3. 



6 7 0 mm^yeum 

6 8 0 



6 5 4 Ty—¥(0 



n 



[132] 



[1333 
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tea va 
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